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1/6/86 AC 150/5340-178

BACKGROUND.  Agency policy requires that visual aids associated with
faciTities in the National Airspace System (NAS) and the nationa
system of airports have a definite configuration for electrical power.
This advisory circular contains electrical power details acceptable for
nonagency owned lighting aids and agency owned facilities associated
with these systens.

DEFI NI TI ONS

a. "Prime Power Source" denotes the normally available supply of
electrical power. This is power furnished by a utility conpany,
the mlitary, other Government agencies, or an agency prime power
pl ant

b. "Emergency Power Unit(s) denotes any sel f-contained device, (e.g.
engi ne generatcr, battery backup, therno-electric device, etc.)
fromwhich el ectrical power can be obtained upon failure of the
prime power source

c. "Aternate Prime Power Source' is of the type described in paragraph
a above an: 1S a system substantially separate fromthe first source
inthat it is arranged so that any single equipnent failure, accident,
l'ightning strike, or damage which interrupts power fromthe first
source wili not normally interrupt power fromthe second source

d. "Quality of Power" denotes the availability of useable electrica
power. A power interruption, or a variation of voltage or frequencs
outside the standards set for the facility will degrade the quality
of power for the facility.

e.  "Continuous Power Facility" is a facility so designated herein and
provided with the quality of power required to assure that the
facility's services continue to neet operational requirenents even
in the event of an extended widespread |oss of comrercial power.
Continuous power facilities shall have power Configuration "A", as
specified in paragraph 4a(1). See Appendix 1 for a listing of
continuous power airports.

f. "Continuous Power Airport" is an airport equipped with an emergency
power unit(s) which wiT provide the power required for facilities
on the selected runway to sustain operations in VFR or' |FR conditions
in the event of an area-wide or catastrophic type prime power failure.

g. "Uninterruptible Power" is Configuration "A" power augnented, as
necessary, w th a device which will assure that power to the |oad

Par 1 Page 1
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is not interrupted during the 15 second transfer tinme allowed for
Configuration "A".

3. TAA POLICY. Policy requirements are contained in Order 6030.204. The
power systems for HAS facilities shall be of quality sufficient for

a. Safety of aircraft novenent.
b. Efficient air traffic operations.
c. Meeting requirenents of national defense

d. Minimizing inconvenience and cost to the aviation comunity.

4, ELECTRICAL POWER CONWFIGURATIONS.

a. Basic Configurations. The mininum quality of power needed at 2
fecioity varies Wih the effect that an outage of the facility
would hzve on the provisions of paragraph 3. The exact relationshit
of an individuzl facility to its environnent is of course, unique;
but each type of facility (e.g., high intensity runway |ights,
centerline lignts, etc.) hes been eveluated for criticalness in the
liz3.  The evaluation resulted in the devel opnent Of the configurea-
tions listed below:

(1) configuration "i". This configuration shall provide facilities
vith power froz an emergency power Unit within 15 seconds after
failure of the prine power source, except those Ca:iegory Il
lighting ai ds (1isted ir paragreph ha(2)) requiring 2 one-second
transfer. Details concernin; Category Il operation are contained
in Advisory CGrcular 120-23, Criteria for Approving Cat%%ory
2nd Catecory 1i Landins Minima for FAR 121 Operators. e system
shal | consist of:

(2) Connection to a prime power source
(v) Emergency power unit(s).
(c) Automatic transfer capability.

(2) Configuration "s". This configuration shall provide facilities
wth power froman alternate prine power source within 15
seconds after failure of the prine power source except those
Category Il lighting aids requiring a one-second transfer
These are Category Il high intensity runway |ights, centerline
lights, and touchdown zone |ights. The systemshall consist of:

Per 3
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(a) Connection to a prime power source.
(b) Connection to an alternate prime power source
(c) Automatic transfer capability.

(3) Configuration "c". Configuration "C" provides connecticns of
the faciTity to a single power source. There are no provisions
for alternate prime power or engine generator sets. All
lighting aids not covered in Configurations "A" and "B" are in
Configuration "c". Even though standby power is not required
for Configuration "C', a higher grade configuration of power
is encouraged for airport lighting systems where a second
source can be provided at a reasonable cost.

COMVBI NEDCONFIGURATIONS. Systems having two sources of power
(Configuration "A™ and "8") shal |l be designed so the second source
will be available to the facility within 15 seconds after interrup-
tion of the prime power, except that the essential visual aids for
Category |l operations require a one-second changeover tine. \Were
t he second source of power is an engine generator, the one-second
changeover time may be obtained by powering the visual aid facility
by the engine generator during Category Il operations using
comerci al power as the second source (standby). Failureof the
engine generator plant is nonitored by safety devices which
automatically transfer the facility load to comrercial power in

a noninal one-second changeover time. After prime power is restored
and stabilized, the facility shall be automatically returned to the
prine power suppiy, except where operational policy directs other-
Wi se

5. DESIGN. Design power systens at all facilities to neet the requirenents
of the applicable electrical codes. The detailed design requirenents
for the systems in this advisory circular are flexible to pernmt the
equi pment to be installed and operated with m ni mum changes to the
power distribution Systemat the airport.

a.

Par 4

Configuration "A" Power. (See Figure IA Appendix 2, for configura-
tion.)

(1) KVA Requirements. Prior to the selection of standby power
equi pment, determne the kilovolt anmpere (KVA) input to the
regulator.  Specification values may be used for this purpose.

Page 3
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+7 quaillied personnel are used and the proper equipment is
avalliavle, the zactual input requirements may be determine’ T
tne feilowing methol:

(¢) 3et the rezulator t0 supply maximum outpus CUrrent.

(t) Energize the regulator With the lighting | oad connect ed.
(¢) teasurethe volts and anperes at the regulator's input
termnals. Only QUALTFIZD pzRsONNEL Shoul d make the
measurenments at the high voltage input of the rezuiztor.

(¢) Calculate the input KVa by nultiplying the measured vel

UJ

times the measured amperes and dividing by -,cCC. :;r;;A;;,
the neasured ¥V: input to the regulator is |ess than <he
czleulated V4 inpuv. This difference is caused - tnz

regul ators having higher efficiencies and pover foctors
thar those contained in the specification.

(2) 23 the regul at or does not have rated | oad connecte’ tc tn=
outp-2 circuit, calculate the Xvi inpat to the reguizzer
itk rated ioad connected. This can be calculated

cividinc the rated kilowatts (K7) of the regulatcr v tis

recziateor's efficiency and power facter. Typical calcu-
lezions are shown I N ZTizure 2, Appendix 2, paze =.
Pourzr and Control.

(2) Design the systemto provide an autonatic chanzeover frox
the prime power to the engine generator equipment withir
15-seconds after a power failure occurs. The detziled
desizn requirenent for the installation may vary to
conform Wi th | ocal conditions, but no variations are
perzitted in the system s perfornmance requirenents
Addltlonal details are contained in paragraph 4v and in

-

Ilsure 3, Apperndiu 2, mage -.

(¢) If the engine generator set is not designed to operate
continuously Under a no-load condition, provide a relzy

or sone other protective device as shown in Fizure 3.

This relay prevents the engine generator set fromoperating
under a no-load condition in case a power failure occurs
when the regulator's remote control switch is in the o<
position. This is acconplished by by-passing the control
switch used to control on-of f speration of the reculzicy,

(@]
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The operation of the engine generators continuously under
a no-load condition can affect the equipnent's performnce.

(5) Space and Ventilation. Provide adequate space and
ventiTation for the engine generator equipment. The
required space, ventilation, and engine exhaust provisions
will be controlled by the KVA rating of the engine
generator, the design characteristics of the equipnent,
and the space required to nmaintain the engine generator
set and its auxiliary equipnent. The engine generator
shoul d be located as close as practical to the constant
current regulator it is serving. Typical equipnent |ay-
out and floor spaces are shown in figure 4, Appendix 2,

page 5.

Configuration "B" Power.

(1) Connection Requirenments. Cbtain connections for this configura-
tion with one of the nethods |isted below. See figures 1B and
5, in Appendix 2, for typical electrical diagranms and connection
details

(2) Dual Feeders. Separate feeders to the extent that electrica
mal function or physical damage is unlikely to resuit in outage
of both

Configuration "c" Power. This configuration has no provisions for
standby power; however, Configuration "A" or "B" is encouraged for
all visual aids where it can be provided at a reasonable cost.

Category |l Runway. Provide a one-second power transfer for runwa;
centerline I'rghts, touchdown zone |ights, and high intensity runway
edge lights on Category Il runways. Methods of obtaining this one-
second transfer are contained in paragraph 4b, At Category Il

| ocations with an engine generator set, use a renote controlled
switch on the 1.-821 control panel to start the standby power when
Category Il weather is approaching. Provide a red indicator |ight

on the 1-821 panel to indicate "standby on" when the engine generator
is running. The use of this renmote controlled swtch is an interim
procedure until the agency devel ops and perfects equi pment that will
interface with the runway vi sual range (RVR) readout -equipment and
automatically start engine generators. |f the Category Il runway

has Configuration "B" power, use automatic transfer swtches designed
for a one-second or |ess transfer.

Energency Lighting. An adequate nunber of battery-powered
energency lights should be available at all Iighted

Page 5
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Termnal System integrity.
Adm nistration (FM facilTities and those owned by the airporz
sponsor must be operational to provide basic landing m ninuns

during a power failure, Faa will not upgrade power to existing

facilities, unless the associated airport-owned facilities conforz

o the applicable provisions of Oder 6030. 20,

current edition.
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Enzine CGenerator Set. Uni ess otherwise specified, select engine
generator equi pnent designed to neet the appllcable industry
stendards and code requirenments. \Wen the engine generazcr It
suzpein~ power 10 Fos facilities, the engine generator unis mus~

meet the requirenents of Specification FAA-E-2204, current edition

(2)

Gererzl Requirement. Provide an engine generator se=z, for
Tnstallation 1IN ashelter, that is automatic, quicr starting,

ani capa hle of carrying rated load at all anbient t enper at ures
betwesr 20°T. and 120°F. For tenperatures bel ow 20°r., ax
alternaze ~c suppienent shelter heat is a jack water heater
(immersion heater). Standby equipnment is required to carry rated

lozd mnthln 15 seconds after a power failure. .
of the generator is a value acceptable for connection tc the
input and control circuit of regulators. Generators required

for operation of regulators have a step-up transformer, if
required, between the regul ators and the generator. Adequate
voltage is furnished for the regulator's control circuits.
The output frequency of the generator is 60 hertz, plus or
mnus conmercially acceptable tolerances. Additional details

Recogni zi ng that both Federal sviaziow

The output vol t age

concerning the engine generator set are contained in Appendix 3.

(2) Exhaust System Provide exhaust silencers (nufflers) and pipes
as required for the particular installation. The exhaust pipes.

when required, are black steel in accordance with Anerican Soci

for Testing and Materials (ASTM Specification A-53, Type F,
Gade A

h\j

ety

\n



1/6/86 AC 150/5340-17B

(3) Batteries. Provide batteries that have a termnal voltage
suitable for starting the engine generator and a m ni mum watt
hour rating as specified in Specification FAA-E-2204=  Provi de
racks for the batteries as required.

(4) Battery Charger. Provide a battery charger with the generator
set to assure reliable service fromthe standby equi pnent.
Unl ess otherw se specified, battery chargers neet the require-
ments of Specification FAA-E-2204,

b. Transfornmer. Provide, if required, a step-up transformer to make
the output voltage of the engine generator set conpatible with the
input voltage to the regulator. Transfornmers may also be used to
step down prinmary power and permt the use of |ow voltage automatic
transfer switches and to supply control circuits. Select comercia
equi prent confornming to the applicable industry and electrica
standards. Select a transfornmer rated to supply the required input
KVa to the equipment continuously w thout the transfornmer overheating.

c. Fuel Storage Tank

(1) Provide the fuel storage tank with a fuel gauge for the engine
generator set. Select a tank with capacity adequate to provide
reliable operation for the minimum period of time establishes
by usage of the standby equipment and servicing facilities.

If no energency operating periods are established |ocally,
provi de adequate fuel tank capacity for at |east 24 hours
continuous operation. \Wen selecting a particular size
consider the tine required to replenish the fuel supply, the
availability of fuel, the accessibility of fuel under adverse
weat her conditions, fuel required for maintenance test runs
(paragraph 10c), and the frequency of maintenance inspections
of the fuel tank and supply.

(2) Select a fuel tank that meets the requirenents of the National
Fire Protection Association (NFPA) and | ocal codes. Provide
fuel lines fromthe engine generator set to the tank as required
by the equipnent's design. Provide an auxiliary tank (day tank)
and a transfer punp as required. Storage and auxiliary tanks
shoul d be vented in accordance with NFPA code

(3) A typical fuel consunption for a diesel engine driven generator
set is 2.5 gallons per kilowatt per 24-hour time period at

Par 6 Fage T



AC 150/5340-17B 1/6/86

Page 8

rated load. A typical fuel consunption for a gasoline engine
driven generator set is 4.0 gallons per kilowatt per 24-hour
time period at rated | oad.

Munting Pads. |f required, provide a nounting pad (foundation)
for the engine generator set in accordance with the manufacturer's
instructions and the plans for the installation. If required,
provide resilient or shock nmounts or isolated base to contro
vibration and noi se.

Conduit and Wring. Provide all conduit and wiring in the vault or
engine generafor shelter in accordance with the requirement of the
National Electrical Code and |ocal codes.

Radiator Air Duct. Provide, if required, an air duct fromthe

engine radirator to a wall opening.  The air intake shoul d be adequate
for proper operation and cooling of the equipnent.

Swi t chboar d.

(1) Provide a switchooard With the engine generator set. This
equi pment has provisions to switch the regulator's input from
the prine power source to the standby engine generator wthin
the required time interval after power failure is detected,
Use at least a voltage sensing device to detect a power failure.
Wen prime power is restored, the input to the regulator is
switched fromthe standby power source to the prinme power source.
The automatic transfer switch neets the performance requirenents
of FAA-E-2204.  This type of automatic switch used with the
engine generator is acceptable for Configuration "B" installa-
tions.

(2) The switchboard should include safety devices consisting of
low oil cutout, high tenperature cutout, overcrank cutout, and
overspeed cutout. The switchboard should also include indica-
tors such as a voltneter, ameter, oil pressure indicator, and
wat er tenperature indicator.

(3) Provide a bypass switch as indicated in figure 3 to permt
running the engine generator on manual start-stop to facilitate
servicing. The bypass switch neets the requirenents of
FAA- E- 2063, current edition.
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7. INSTALLATION.

a. Configuration "A"

(1) Engine Generator Set and Accessories. Install the engine
generator and 1ts accessories in accordance with the manufac-
turer's instructions and the plans for the installation. The
conpleted installation should meet all requirenents of the
National Electrical Code and | ocal codes. A typical installa-
tion is shown in figure 4.

(a) Air Intake. Provide access to an adequate quantity of
air for the intake of the engine generator. A typica
air intake systemis shown in figure 4. A wnd baffle
fence or other suitable provision may be installed to
reduce the back pressure inposed on the engine generator.

(b) Exhaust System

1 Support the exhaust pipe when it is installed through
a wall. Were metal plates or metal sleeves are
required, use a layer or layers of fireproof vibration
absorbent material confornming to ASTM  Specification
C 892, This material is at |east 1/8-inch thi ck.
If the exhaust piping and nuffler are not protected,
paint themw th heat resistant alumnum paint conforning
to Federal Specification TT-P -25.

2 \Wen the exhaust pipe termnates in a vertical direction,
install an exhaust pipe rain cap unless otherw se
speci fied.

(c) Batteries, Battery Charger, and Battery Rack. Install the
batteries, battery charger, and battery rack at the |oca-
tion indicated in the plans for the installation. Place
the electrolyte in the battery cells after the batteries
are in their final', position,

(2) Fuel Storage Tank and Lines. Install the fuel storage tank
and lines and auxilriary tank (day tank) in accordance with the
equi prent manufacturer's instructions, NFPA code, and |oca
code requirements. Locate the tanks at the place indicated in
the plans.

(3) Transforner. Install the step-up transfornmer at the location
indicated in the plans. Mke connections to the transformer in

Par 7
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accordance with the equi pment manufacturer's instructions.

Mounting Pads. install the nounting pzd at the locatic:
indicated in the plans. The size and construction of the pa:z
are as specified in the plans for the installation

Switchboard. Install the swtchbhoard at the location indicate2
In the plans. A typical location of this equipnment is shown
infigure 4, The installation shall neet all applicable code
requirenents.

Conduit and Wring. Install conduit and wiring in accordance
W th the Tational Hectrical Code and |ocal code requirenents.

[Tghting s svems 1S normally instalied by the utility conpany(s

however, assurance saculc be obtained that the installation wii:
meet the configuration and design requirements of paragraphs Lo anz
5o, respectively.

Configuration "C'. There are no provisions for the installation of

standby power wih this configuration. however, Configuration "."
or "E" is encouraged for all visual aids where it can e provide.5
at a reasonable cost. See Figure 6 for a typical electrical |ayout.

II3PECTION.

=9

.

~

oY S

tex, Check the electrical configuration of the systemto

aetermine if the design require-ents of this waviscry circular are
applied.

Engi ne Cenerator Set.

(1)

—
N0
S

(3)

(4)

I nspect the engine generator set and its accessories to obtain
assurance that the equipnent is installed in accordance with
the equi pment manufacturer's instructions

Check the mounting of the engine and generator to determne if
the equipment is securely nounted.

Check all pipes, conduits, and accessories.to deternineif each
itemis securely fastened.

Check all wiring to determine if it is correct and that al
connections are secure.
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C. Fuel Storage Tank and Line. Inspect the fuel storage tank,
auxiTrary tank (day tank), and lines to deternine if the equipment
is properly installed and that there are no fuel |eaks.

d. Batteries. Check all connections to deternmine if they are secure
and that the electrolyte in the battery cells is at the proper
| evel

e. Qutput Voltage. Check the output from the engine generator set to
determne If the voltage is adequate for the regulator's input
power and control circuits. Mke this check prior to connecting
the regulator to the engine generator set.

9. TESTS.
a. Engine Generator Set and Switchboard.

(1) Conduct tests recomrended in the manufacturer's instructions

(2) Test the installation by operating the system continuously for
at least one hour. In addition, simulate at |east 10 power
failures and check the starting tinme of the engine generator
equipment. Check the operation of all safety and indicating
devi ces specified in paragraph ég.

(3) Test the operation of the bypass switch

(4) Test the operation of conponents used to obtain an automatic
transfer of power fromthe prine source to the standby equip-
ment

h. Batteries. Test the batteries to deternine if the specific gravity
s wthin the range recommended by the manufacturer

10. MAINTENANCE,

a. Ceneral. The equipment manufacturers issue specific instructions
For their engine generator equipment. These instructions contain
information obtained through experience and they are provided to
assure reliable and efficient service fromthe equipment. In view
of this, the instructions should be read, understood, and followed.
Only qualified personnel should be allowed to maintain the engine
generator set and its accessories.

b. Engine Generator Set. Perform preventive maintenance on the engine
generator set in accordance with equipment manufacturers' instruc-
tions.

Par 8 Page 11
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Orerev ional Checx. Unl ess otherwise specified, nmake a weersiy
tione. cneck of the engine generator and associated eguipment
orerszting the emerzency systemfor one hour mnimm while s
supplying power to the lighting systens, preferacly at maximum
brightness. Since the engine generator feeds the lighting systen
rather than a load bank, coordinate all operational checks wth

t ower personnel

O

pera-

rT'

Vault or Shelter. Keep the enclosure housing, the engine generator
set, and 1ts"accessories, clean and uncluttered to prevent dirt
from accumulating in control conpartments and to allow equipnent to
be accessible at all times. Munt legible warning signs in conspic-
uous | ocations.

Tenwz and Fuel Line. Check fuel tank covers and fuel line after
et ch refueling to determne that these conponents are secure and
tha* there are N0 fuel | eaks.

Faris. Stock adequate spare parts for mantenance purposes
he manufacturer's instructions as a guide concerning maintenance
3

of log of engine generator operating hours (or provide ar
e;atsei time meter) and a record of maintenance work performed on
the so U pment.

=

9]
S
s

Fue I 3urply. Establish a regular schedule for checking fuel supziy.
The recuiarity shouli v established on the basis of the type
facility, location of the engine generator sets, and location cf
fuel surply. For example, thought nust be given those |ocations
where neszr Category Il minimunms exist for several days at a tine.

13, REDUCING ELECTRICAL POWER INTERRUPTIONS, The sections of Order 695C.114,

rertaining 10 non-Fih alrport Tighting systems, are applicable to this
circulsr,

Qutage 3 .

(1) Excessive facility outage time and preventable interruptions to
el ectrical power service have occurred at many |ocations due to
failure or malfunction of electrical distribution systens,
standby power equipnent, and power and control cables. These
failures have often been conpounded by a |ack of system
famliarity of on-duty personnel. Other power interruptions
and instances of unacceptable facility outage tinme have been

Par ¢
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caused by the unavailability of qualified technical maintenance
personnel who coul d rapidly diagnose the cause of an electrica
power failure and take quick corrective action to restore
service. Some failures have been due to power system defi-
ciencies not previously recognized or reported. Delays in
restoration of power service have often been caused by |ack

of updated "as-built" draw ngs which correctly depict electrical
distribution systens, switching equipment, emergency power
equipment, and cable routing associated with the affected
facility. Qher delays in restoration of service have been

due to time involved for maintenance personnel to obtain keys
to gain access to |ocked areas such as engine generator build-
ings, power vaults, substations, etc. Qher failures and
service interruptions have been caused by construction crews
accidently cutting power or control cables to facilities.

(2) Facility outages and delays in restoration of power service
caused by the problens outlined above can be mnimzed by
properly trained, competent, on-duty technical maintenance
personnel who are famliar with local electrical power systens.
They must have the technical know edge and capability to
properly analyze and correct or prevent power system problens.

b. Federal Energy Requl atory Conmission. Oder 6950.11, current edition,
t akes into consi deration the possibility of a power shortage which
has been pointed out by the Federal Energy Regulatory Conm ssion and
has al ready affected certain areas of the Nation. The Federal Energy Regu-
| atory Comm ssion has indicated that the electrical power shortage
will continue into the nextseveral years. In the event a shortage
of electric energy should develop, the followng steps may be
taken by the power companies;

(1) Make full use of interconnection capacity to deliver additiona
power to the affected area.

(2) Reduce the use of electricity by the affected power industry
itself. ",

(3) Drop interruptible loads in accordance with provision(s) of
contracts.

(4) Request large industrial power users to reduce their nonessential
| oad.

(5) Reduce generated output voltage (not nore than 5%).

Page 153
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(¢) Qurtail system | 0ad by sel ectively dropping loads. The first
to be dropped would be industrial users, if this is jnageguate,
parts of service areas could be cut off for short periods “of
tine alternately. Service to essential public facilities will
be meintained.

(7) & further possibility under study is an overall reduction in
frequency.  Any reduction should not exceed .3 hertz.

Pas 11
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Appendi x 1

CONTINUOUS PONER AIRPORTS

Al buquer que (ABQ)
Andrews AFB (Al M
Atlanta (ATL)

Bal ti nore (BAL)
Bismarck (Bl S)

Boi se (BOI)

Bost on (BOS)

Chi cago (ORD)

Chi cago (MDW)
Charlotte (CLT)

G ncinnati (CVG
C evel and (CLE)
Dal | as (DAL)
Denver (DEN)

Des Moi nes (DSM)
Detroit (Dw)

El Pasc (ELP)
Geat Falls (GIF)
Houst on (HOU)

| ndi anapol i s (| ND)
Jacksonville (JAX)
Kansas City (M)
Los Angel es [LAX)
Menphi s ( MEM
Mam (MI4)

M | waukee (MKE)

M nneapol i s (MSP)
Nashville (BNA)
Newar k ( EVR)

New Or | eans (MSY)
New Yor k (JFK)

New York (LGA)

Gkl ahoma Gty (OKC)
Oraha (OMA)
Ontario, California (ONT)
Phi | adel phi a (PHL)
Phoeni x ( PHX)
Pittsburgh (PIT)
Reno (RNO)

Salt Lake Gty (SLC)
San Antoni o ( SaT)
San Diego (SAN

San Franci sco (SFO)
St. Louis (STL)
Seattle (SEA)
Tanpa (TP4)

Tul sa (TW)

Washi ngt on (DCA)
Washi ngt on (14))
Wchita (ICT)
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NOTE:

CONSTANT CURRENT REGULATORS7

AC 150/5340-178

Appendi x 2

TRANSFORMERS, DISCONNECTS,

PRIME
ISOLATION SWITCHES,
PROTEGTIVE DEVICES, POWER
QUALITY SENSING DEVIGES,
ETC. NOT SHOWN.
A-! ENGINE GENERATOR IN VAULT
FEEDER IN CONCRETE ENCASED DUCT OR
STEEL CONDUIT, WITHOUT SPLICES OR
INTERMEDIATE MANHOLES .
ENCLOSURE
PRIME L CONSTANT
n/ GURRENT
I REGULATORS
ENG/GEN VAULT
A-2 ENGINE GENERATOR ADJACENT TO VAULT
DUAL FEEDER
PRIME K\

ENG / GEN VAULT
A-3 ENGINE GENERATOR REMOTE FROM VAULT

ﬁLﬂk\ {}‘\\\CONSTANT
CURRENT
REGULATORS

A-4 AGENCY PRIME POWER AT VAULT
FI GURE 1A. CONFIGURATION " A" ELECTRICAL POWER

—d | CONSTANT
‘ CURRENT
0
il_<:::> REGULATORS

Page 2



tmoLEC/5R400
LN DD

~rpenciz 2

®

PRIME AND ALTERNATE POWER SOURCE

]

B-1 TRANSFER SWITCH AT VAULT

s PRIME AND ALTERNATE POWER SOURCE

AN
\
.

U‘/f—— CONSTANT

CURRENT

REGULATORS

1/6/8¢

FEEDER IN CONCRETE ENCASED
DUCT OR STEEL CONDUIT,
WITHOUT SPLICES OR INTERMEDIATE

MAN

i

B - 2 TRANSFER SWITCH ADJACENT TO VAULT

ENCLOSURE

CONSTANT —

CURRENT
REGULATORS

)

HOLES

VAULT

§533AL FEEDER

7

= 3

7

Iz

PRIME AND ALTERNATE POWER SOURCE

B- 3 TRANSFER SWITCH REMOTE FROM VAULT
CONFI GURATI ON "B" ELECTRI CAL PONER

VAULT

FIGURE 13B.

CONSTANT
CURRENT

REGULATORS



1/6/86 AC150/5340-17 B
Appendi x 2
| NPUT POVER
VOLTMETER ADEQUATE FOR
H GH VOLTAGE MEASUREMENTS
SEE NOTE 1.
AMMETER
¢ o | NoOTES:
1, Only qualified personne
CONTROL shoul d take vol tage and
CIRCU TS 4 current neasurenents.

CONSTANT  CURRENT
REGULATOR

v— o
OUTPUT
TO SERI ES
CRCUT
TYPI CAL CALCULATI ONS
1. Measured KVA
a. Volts = 2400V
h. Amperes = 17.0A
c. KVA Input = Volts x Anmperes

Suitable neters should be
used to take voltage and
current readings..

Power factor correcting
capacitors ran be obtained
in accordance with the
regul ator manufacturer's
recommendations to raise

the power factor above 0.7

1000

2. Calculated KVA
a. Kw= 30

2400 x 17.0 _ 40 8Kkva
1000

h. Efficiency = 0.92 (obtain this value from applicable

advisory circular for regulator,

e.g.,

Speci fication L-828)

c. Power Factor = 0.7 (sane as note for b.

d.  KVA Input = KW

above)
30 = 46.6KVA

Ef ficiency x Power Factor 0.92 x 0.7

3, It is normm
KVA, however,
pur poses.

for the measured KVA to be less than the cal cul ated
the cal cul ated KVA should be used for design
The difference in the values can be caused by the

regul ator having a higher efficiency and power factor than
the values used in the calculations or by the load on the

regul at or.
FIGURE 2.

TYPI CAL KVA | NPUT REQUI REMENTS
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i

1-

RED LIGHT TO—"
INDICATE WHEN
STANDBY 15
RUNNING

CONTROL TOWER

e

STANDBY ON

SWITCH TO START ENGINE - GENERATOR WHEN
CATEGORY I WEATHER IS APPROACHING

,,}. UNLESS OTHERWISE SPECIFIED, TO

ENGINE -GENERATOR SWITCH BOARD
{SEE NOTE 4)

- HIGH VOLTAGE FUSED CUTOUT

REMOTE CONTROLLED
< PRIMARY OIL SWITCH

-

RELAY TO PREVENT
NO-LOAD OPERATION

OF ENGINE GENERATOR

— SET, {SEE NOTE 5)

1 o~ &
B R A
1 TO GENERATOR W
VAULT. ] ; ; ot ol OF ENGINE
I N | SENERATOR
| GENERATOR SET 7 |\ ow vouTaGE
T T T BYPASS AUTOMATIC
[ DEVICE [swiTcH IN
E INPUT 240p|[{SEE NOTE 2)\""“ SWITCH BOARD
VOLTS AC e 7
L-828 ‘ H-- B ‘ \
REGULATOR I'“ QHE' o i}
H ”
. i I o R
OUTPUT
TRANSFORMER J
1] :

T

TO LIGHTING
CIRGUIT

PRIME POWER - 2400 VOLTS AC

TRANSFORMER
{SEE NOTE I}

NOTES

I TRANSFORMERS IN THE PRIME POWER
AND THE REGULATOR INPUT CIRCUITS
ARE NOT REQUIRED IF A SUITABLE

HIGH VOLTAGE AUTOMATIC SWITCHING
SYSTEM IS USED

2 PROVIDE A BYPASS SWITCH TO
PERMIT RUNNING THE ENGINE
GENE RATOR ON MANUAL START-STOP
TO FACILITATE SERVICING SELECT A
BY -PASS SWITCH IN ACCORDANCE
WITH FAA-E-2083 a.

3 THE RELAY SHOWN IN REGULATOR'S
CONTROL CIRCUIT IS NOT REQUIRED
IF ENGINE GENERATOR SET IS

DESIGNED TO OPERATE UNDER NO -
LOAD CONDITIONS.

4 AT CATEGORY II LOCATIONS, USE A
REMOTE CONTROLLED SWITCH ON
THE L-821 PANEL TO AGTIVATE THE
CIRCUIT REQUIRED TO START THE
ENGINE - GENERATOR WHEN CATEGORY
II WEATHER IS APPROAHING A RED
INDICATOR LIGHT ON THE L - 82|
PANEL INDICATES "STANDBY ON " WHEN
THE ENGINE - GENERATOR SET IS
RUNNING .

5 IF HIGH VOLTAGE AND LOW VOLTAGE

3o
o

a
€

Toua
S -
-4

AL

T w
7e</ 2

TN

/)



V4S9 v 9 g% 5 V% VY D, y9,vg 0 g% , 44 " gv 4% g 0% w” .90y v Tp Ve 8bgRo P Py bbb ¢4 ey v]
| H H 1 B 3 S— H > é TO TRANSFORMERS IN CONDUIT SUPPORTS
‘ L enciosen mem voutace L conout P4 PRIME POWER CRCUIT N
[ R AND LATO!
' PRIME POWER SUPPORT AND REGULATOR Exwaust pwe
f 2 conounY TO MUFFLER 4
1 SEE DETAIL A™)
4 ¥ = %

{ :
M

H
1 REMOTE CONTROLLED 10 REMOTE 7 % A )
/ n Ry ot coNTROLLED g Jp ’
/ SERIES CUT OUT PRIMARY OIL f
1 SWITCH
! | (SE€ NOTE 1) eyibLE MR
H MIGH VOLTAGE A ’
! Fuse ot ouis || [ / TO BATTERIES "
! TRANFORMERS SWITCHBOARD '
Fi R
: (SEE FIGURE 3) FLEXIBLE PIPE 4
: e SMORT NIPPLE '
%
% M
f CONTROL . |
H  semes outrur. SRCUIT ENGINE
1 CABLE WIREWAY WIRE WaY GE NERATOR
’ % H
4 1 - QUTSIOE AR
ﬁ [ e T 3 INTAKE TO
[ ENGINE -
— G - - - q k — GENERATOR
19 TR 99 409 ¢l 9T IV, VG 0N @ [ NI T YN Te T g N TR gAY P ALY e e v G Y] seT
+ a b i ] ]
' COMDAAT. FUEL LINES
GROUND ROD AND —
CLAMP NOTES
—
! THE SWITCHBOARD IS NOT REWIRED TO BE
MOUNTED ON TN ENGINE GENERATOR
MOUNTING PAD. IT MAY GE WALL MOUNTED

OR INSTALLED AT ANY CONVENENT LOCATION.

2 TYPICAL FLOOR SPACES FOR A 37.5 KVA
- ENGINE GENERATOR SET WITH AUXILIARY
EQUIPMENT LAYOUT FOR CONFIGURATION "A" POWER EQUIPMENT ARE 12° WIDTH X 16_LENGTH.
AND 15" WIDTH X 17' LENGTH, RESPECTIVELY.
SPACES FOR UNITS LARGER THAN 7% XVA
SHOULD GE IN ACCORDANCE WITH
MANUFACTURERS RECOMMENDATIONS.

e | oowst < B m

98/9/1




CONTROL TOWER _

—— nd

Py
| e E
. " _ 7 - GANGED FUSED CUTOUT
—184 - PRIME POWER - 2400 VOLTS AC
o5z ] REMOTE CONTROLLED S
;—; _ PRIMARY OIL SWITCH ALTERNATE PRIME POWER
53 \ SR - 2400 VOLJS AC_ _
| I ¥ &
] 1 o, &,
VAULT, ! )_ 9" o
r - - —— ———) }
f S
l - -
— o o
. s INPUT 2400
Ea VOLTS AC
73] TRANSFORMER - TRANFORMERS
e
74
-_——
. 75
8l
- =] OUTPUT
N B3] T T [ LOW VOLTAGE AUTOMATIC
— I [ TRANSFER SWITCH | TRANSFER
[ i
l ———
Q TO LIGHTING NOTE
119 |1l . CIRCUIT THE TRANSFORMERS SHOWN ARE NOT REQUIRED
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AC 150/5340-178
1/6/86 Appendix 2
L-821
CONTROL PANEL
IN TOWER
- - VAULT _ _
r 1 PRI ME
POVNER
gOAgEEOL REMOTE CONTROLLED
~a PRIMARY OIL SWITCH
L-828
REGULATOR
120VOLT 60 Hz A/E‘j
FROM SOURCE
CONNECTED TO TO PRI ME
PRINE PORER | POVNER
\
CABLES
TO SERI ES
CRCUT
FIGURE 6, TYPICAL WRI NG DI AGRAM FOR CONFI GURATI ON "C" POWER
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APPENDIX 3. ENGINE GENERATOR EQUI PMENT PERFORMANCE REQUIREMENTS

1. REFERENCEDSPECI FI CATI ON.  Specification FAA-E-2204, Engine Generator
Sets, 5KW to 300KW, may be used asa guide in selecting standby power
equipment. |nasnuch as the requirements for airport lighting are not
as rigid as those for supplying power to radar and communication
facilities operated and maintained by our agency, the requirenments in
FAA-E-2204 may be nodified as indicated in paragraph 2 bel ow.

2. MODIFICATION TO SPECI FI CATI ON FAA-E-2204g, PAGES 3 - 32:

3. REQUIREMENTS

3.1 Description

Mdify to permt transfer switches to be mounted on the wall instead
of on the engine generator

3.2.2 Interchangeability

Delete. Not applicable.
3.2.4 Painting

Mdify to elimnate any certain color, to pernmt use of
manuf acturers' standard col ors.

3.2.7 Spare Parts
Del ete
3.2.8 Naneplate and Serial Numbers

Del ete requirements for FAA standard nameplate. Al other
nameplates shoul d be required.

3.2.10 I nstruction Rook

Delete all reference to Specification FAA-D 2494,

3.3.2 Engine Descri ption

In the second paragraph, this specification states that the
"Maxi mum brake horsepower and speed of the engine shall be as
specified in the Classification Table, Figure 1." This
Cassification Table should be nodified to delete the devel oped
hor sepower at synchronous speed and permit higher speed on the
| arger plants.

Page 1



AC 150/5340-178 1/6/86
Appendi x 3

3.3.10 CGovernor and Frequency Regul ation

Cl ose tolerances on frequency requirenments may be rel axed.
St andar d commercial tolerance is acceptable.

3.4.1 Cenerator
Elimnate the requirement for parallel operation.

3.4.11 load Test Jacks

Load test jacks are not required and shoul d be eliminated.

3.4.12 Automatic Power Transfer Equi pment

Mdify this itemto permt the transfer switch and equipment to
be mounted on the wall adjacent to the engine generator.

3.4,12.2 Automatic Transfer Switch

Mdify to permt wall nounting.

4. 1 NSPECTI ON AND TESTS

5. PREPARATI ONFOR DELIVERY

Al'l reference to the tests and inspections shown in 4.1 to 4.2.5

pages32-42 jnclusive, should be deleted. However, the manufacturer
should certify that the plant furnished will meet the above tests.

Page 44 - CLASSI FI CATI ON TABLE

Devel op HP at Synch. Speed

Del et e devel oped HP at synchronous speed. The manufacturer mnust
supply an engine of sufficient horsepower rating to develop the
full xva rating of the plant.

Maxi mum Speed RPM

[ ncrease all 1200 RPM to 1800 RPM
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